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(54) DRIVING DEVICE FOR LIQUID CRYSTAL DISPLAY PANNEL 

(57)Abstract: 

PURPOSE: To provide an excellent contrast and to provide the 
brightness for obtaining an optimum white color. 

CONSTITUTION: In a driving device applying a common level voltage Vc 
to the common electrode side of a liquid crystal display pannel 1 4 and 
applying an picture signal voltage Vs to the several electrode side, this 
device is provided with an integration circuit 30 detecting the 
APL(average picture level) of the liquid crystal display pannel 14, a 
discrimination circuit 32 comparing the APL with a setting level and 
discriminating the brightness and darkness of a display picture and a 
common voltage switching circuit 36 switching the Vc to a black 
common level voltage suitable for a black display and a white common 
level voltage suitable for a white display based on the discriminated 
output of the discrimination circuit 32, and the black common level 
voltage is adopted as the Vc when the display picture is dark, and the 
white common level voltage is adopted as the Vc when the picture is 
bright. 
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< * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the driving gear of the liquid crystal display panel impresses a common level electrical 
potential difference to the common electrode side of a liquid crystal display panel, and it was made to 
impress a picture signal electrical potential difference to an individual electrode side An average picture 
level detection means to detect the average brightness level of the display image of said liquid crystal 
display panel, A distinction means to distinguish the light and darkness of the display image of said liquid 
crystal display panel by comparing the disregard level of this average picture level detection means with 
setting level. The common level electrical potential difference impressed to the common electrode side 
of said liquid crystal display panel based on the distinction output of this distinction means The driving 
gear of the liquid crystal display panel characterized by coming to provide the common level electrical- 
potential-difference means for switching switched to the black common level electrical potential 
difference suitable for a black display, and the white common level electrical potential difference suitable 
for a white display. 

[Claim 2] An average picture level detection means is a driving gear of a liquid crystal display panel 
according to claim 1 which becomes as an integrating circuit which integrates with the picture signal 
between predetermined image scan periods, and outputs APL (average picture level). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving gear for driving the liquid crystal display 
panel used as indicating equipments, such as a liquid crystal television and OA equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the driving gear of this kind of liquid crystal display panel 
was constituted as shown in drawing 3 . Namely, the picture signal which carried out predetermined 
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■ signal processing by the digital disposal circuit 10 is added to the alternating current drive circuit 12. 
The picture signal electrical potential difference Vs outputted from this alternating current drive circuit 
12 R of the liquid crystal display panel 14 (red), It is impressed by the individual electrode side of the 
liquid crystal cell groups 16, 18, and 20 for G (green) and B (blue), and he was trying to impress the 
common level electrical potential difference Vc to the common electrode side of the liquid crystal cell 
groups 16, 18, and 20 from the common level electrical-potential-difference generating circuit 22. 
[0003] that is, the liquid crystal display panel 14 can carry out an active-matrix drive, as shown in 
drawing 4 — as — each liquid crystal cell (LCD) 24 as each pixel — the switch element 26 (for example, 
a field-effect transistor — ) The picture signal electrical potential difference Vs and the common level 
electrical potential difference Vc as come to prepare FET and shown in the both ends by the side of the 
flow of this switch element 26 (for example, the drain side of field-effect transistor FET, a source side) 
at (a) of drawing 5 are impressed. He was trying to impress G (gate) pulse for a scan as shown in a 
switch element 26 control-side (for example, gate side of field-effect transistor FET) at (b) of drawing 5 . 
And in order to make good contrast of the display image of the liquid crystal display panel 14, the black 
common level electrical potential difference which was suitable for the black display as a common level 
electrical potentiaf difference Vc was adopted. 

[0004] Relation between the electrical potential differences V (electrical potential difference of the 
difference of Vs and Vc) and light transmittance T which are generally impressed between the individual 
electrode of a liquid crystal cell 24 and a common electrode as shown in drawing 6 by the continuous 
line Kb or the dotted line Kw is. In this drawing, the property when adopting the black common level 
electrical potential difference which was suitable for the black display as a common level electrical 
potential difference Vc is expressed, and, as for the continuous line Kb, the dotted line Kw expresses 
the property when adopting the white common level electrical potential difference which was suitable for 
the white display as a common level electrical potential difference Vc. For this reason, when the 
contrast at the time of Cb and white common level electrical-potential-difference adoption is set for 
the contrast at the time of black common level electrical-potential-difference adoption with Cw, they 
are Cb=Th, b/TI. and b. — (1) 
Cw=Th, w/TI, w — (2) 
It becomes. 

[0005] Setting at the above (1) and (2) ceremony, Th, b, Tl, and b express the light transmittance 
corresponding to the highest applied voltage Vh and the minimum applied voltage VI at the time of black 
common level electrical-potential-difference adoption (property of the continuous line Kb of drawing 6 ), 
and Th, w, Tl, and w express the light transmittance corresponding to the highest applied voltage Vh and 
the minimum applied voltage VI at the time of white common level electrical-potential-difference 
adoption (property of the dotted line Kw of drawing 6 ). It turns out that the contrast Cb ( drawing 6 
about 12) at the time of black common level electrical-potential-difference adoption is larger than the 
contrast Cw ( drawing 6 R> 6 about 4.6) at the time of white common level electrical-potential- 
difference adoption so that clearly from the characteristic curves Kb and Kw of the above (1), (2) types, 
and drawing 6 . 
[0006] 

[Problem(s) to be Solved by the Invention] However, although contrast could be made good in the 
conventional example shown in drawing 3 since the black common level electrical potential difference 
which was suitable for the black display as a common level electrical potential difference Vc was 
adopted, there was a trouble that the brightness of the image of the liquid crystal display panel 14 
became less insufficient, and the optimal white could not be taken out. That is, it is because it is difficult 
to raise the highest applied voltage Vh to a liquid crystal cell 24 by limit of a liquid crystal driver, so the 
light transmittance T at the time of a white display cannot be gathered to Th, larger Th than b, and w 
but white display brightness becomes low rather than the time of white common level electrical- 
potential-difference adoption (the light transmittance T at the time of a white display can be gathered 
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. to Th, larger Th than b, and w at this time so that clearly from drawing 6 .). 
[0007] This invention was made in view of the above-mentioned trouble, and the black common level 
electrical potential difference which was suitable for the black display as a common level electrical 
potential difference when dark in the display screen of a liquid crystal display panel is adopted. When a 
display screen is bright, while being able to acquire good contrast by adopting the white common level 
electrical potential difference which was suitable for the white display as a common level electrical 
potential difference It aims at offering the driving gear of the liquid crystal display panel which can 
obtain the brightness for taking out the optimal white. 
[0008] 

[Means for Solving the Problem] In the driving gear of the liquid crystal display panel this invention 
impresses a common level electrical potential difference to the common electrode side of a liquid crystal 
display panel, and it was made to impress a picture signal electrical potential difference to an individual 
electrode side An average picture level detection means to detect the average brightness level of the 
display image of said liquid crystal display panel, A distinction means to distinguish the light and 
darkness of the display image of said liquid crystal display panel by comparing the disregard level of this 
average picture level detection means with setting level. The common level electrical potential 
difference impressed to the common electrode side of said liquid crystal display panel based on the 
distinction output of this distinction means It is characterized by coming to provide the common level 
electrical-potential-difference means for switching switched to the black common level electrical 
potential difference suitable for a black display, and the white common level electrical potential 
difference suitable for a white display. 
[0009] 

[Function] When dark in the display screen of a liquid crystal display panel, it will distinguish, if the 
average brightness level of the display image which the average picture level detection means detected 
of a distinction means is lower than setting level, and a common level electrical-potential-difference 
means for switching is switched to the black common level electrical-potential-difference side which 
was suitable for the black display in the common level electrical potential difference based on the 
distinction output of a distinction means. Moreover, when the screen of a liquid crystal display panel is 
bright, it will distinguish, if the average brightness level of the display image which the average picture 
level detection means detected of a distinction means is higher than setting level, and a common level 
electrical-potential-difference means for switching is switched to the white common level electrical- 
potential-difference side which was suitable for the white display in the common level electrical 
potential difference based on the distinction output of a distinction means. For this reason, while being 
able to acquire good contrast, the brightness for taking out the optimal white can be obtained. 
[0010] 

[Example] Hereafter, one example of the driving gear of the liquid crystal display panel by this invention 
is explained using drawing 1 . Let the same part as drawing 3 be the same sign in drawing 1 . In drawing 
1 , 10 is the digital disposal circuit which carries out predetermined signal processing to the inputted 
picture signal, the alternating current drive circuit 12 combines with the output side of this digital 
disposal circuit 10, and like the conventional example, this alternating current drive circuit 12 is 
constituted so that the picture signal electrical potential difference Vs may be impressed to the 
individual electrode side of each liquid crystal cell 24 of the liquid crystal cell groups 16, 18, and 20 for R 
(red) of the liquid crystal display panel 14, G (green), and B (blue). 

[001 1] 30 is an integrating circuit as an example of an average picture level detection means, and this 
integrating circuit 30 is constituted so that a predetermined image scan period may carry out the 
between (for example, single frame period except blanking period) integral of the picture signal by which 
signal processing was carried out by said digital disposal circuit 10 and APL (average picture level) may 
be outputted. By the distinction circuit 32 combining with the output side of said integrating circuit 30, 
by comparing the setting level set up beforehand in APL outputted from said integrating circuit 30, and 
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the comparison level-setting circuit 34, this distinction circuit 32 is constituted so that the light and 
darkness of the display image of said liquid crystal display panel 14 may be distinguished. 
[0012] 36 is a common level electrical-potential-difference change-over circuit. This common level 
electrical-potential-difference change-over circuit 36 Based on the distinction output of said distinction 
circuit 32, the black common level electrical potential difference outputted from the black common level 
electrical-potential-difference generating circuit 38 and the white common level electrical potential 
difference outputted from the white common level electrical-potential-difference generating circuit 40 
are switched. It is constituted so that it may output to the common electrode side of each liquid crystal 
cell 24 of the liquid crystal cell groups 16, 18, and 20 for R (red) of said liquid crystal display panel 14, G 
(green), and B (blue) as a common level electrical potential difference Vc. 

[0013] Below, an operation of said example is used together and from drawing 4 to drawing 6 is 
explained. 

(b) When dark in the display screen of the liquid crystal display panel 14 It will distinguish, if the 
distinction circuit 32 has APL lower than the setting level set up in the comparison level-setting circuit 
32 outputted from an integrating circuit 30. The common level electrical-potential-difference change- 
over circuit 36 The common electrode side of each liquid crystal cell 24 of the liquid crystal cell groups 
16, 18, and 20 of the liquid crystal display panel 14 is supplied by making into the common level 
electrical potential difference Vc the black common level electrical potential difference outputted from 
the black common level electrical-potential-difference generating circuit 38 based on the distinction 
output of the distinction circuit 32. Moreover, the picture signal electrical potential difference Vs 
outputted from the alternating current drive circuit 1 2 is supplied to the individual electrode side of each 
liquid crystal cell 24 of the liquid crystal cell groups 16, 18, and 20 of the liquid crystal display panel 14 
like the conventional example. For this reason, good contrast is acquired. 

[0014] (b) When the display screen of the liquid crystal display panel 14 is bright It will distinguish, if the 
distinction circuit 32 has APL higher than the setting level set up in the comparison level-setting circuit 
32 outputted from an integrating circuit 30. The common level electrical-potential-difference change- 
over circuit 36 The common electrode side of each liquid crystal cell 24 of the liquid crystal cell groups 
16, 18, and 20 of the liquid crystal display panel 14 is supplied by making into the common level 
electrical potential difference Vc the white common level electrical potential difference outputted from 
the white common level electrical-potential-difference generating circuit 40 based on the distinction 
output of the distinction circuit 32. Moreover, the picture signal electrical potential difference Vs 
outputted from the alternating current drive circuit 12 is supplied to the individual electrode side of each 
liquid crystal cell 24 of the liquid crystal cell groups 16, 18, and 20 of the liquid crystal display panel 14 
like the conventional example. For this reason, the brightness for taking out the optimal white can be 
obtained. 

[0015] You may make it constitute a microcomputer (microcomputer) 50 from said example to a subject, 
as this invention is not restricted to this and a distinction means and a common level electrical- 
potential-difference means for switching are shown [ which is formed in the distinction circuit and 
common level electrical-potential-difference change-over circuit which became independent in circuit ] 
in drawing 2 , although it was made like (for example, each is formed in a logical circuit or a gate circuit). 
[0016] That is. the microcomputer 50 formed by CPU, ROM which stored the program, RAM, an I/O 
Port, etc. constitutes a distinction means and a common level electrical-potential-difference means for 
switching. And it comes to prepare the A/D-conversion circuit 52 which carries out A/D (analog to 
digital) conversion of APL outputted from the integrating circuit 30, and is supplied to said 
microcomputer 50, and the D/A conversion circuit 54 which carries out D/A (digital/analog) conversion 
of the common level electrical-potential-difference information outputted from said microcomputer 50, 
and is supplied to the common electrode side of each liquid crystal cell 24 of the liquid crystal cell 
groups 16, 18, and 20 of the liquid crystal display panel 14 as a common level electrical potential 
difference Vc. 
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[0017] Although the average picture level detection means was formed in said example in the integrating 
circuit which integrates with the picture signal between predetermined image scan periods, and outputs 
APL (average picture level), this invention is not restricted to this and should just detect the average 
brightness level of the display image of a liquid crystal display panel. 
[0018] 

[Effect of the Invention] The driving gear of the liquid crystal display panel by this invention As 
mentioned above, since the light and darkness of the display screen of a liquid crystal display panel are 
distinguished with a distinction means and the common level electrical potential difference was switched 
to the black common level electrical potential difference and the white common level electrical potential 
difference by the common level electrical-potential-difference means for switching When dark in a 
screen, the black common level electrical potential difference which was suitable for the black display as 
a common level electrical potential difference is adopted, and when a screen is bright, the white 
common level electrical potential difference which was suitable for the white display as a common level 
electrical potential difference can be adopted. For this reason, while being able to acquire good contrast, 
the brightness for taking out the optimal white can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of an important section showing one example of the driving gear of 
the liquid crystal display panel by this invention. 

[Drawing 2] It is the block diagram of an important section showing other examples. 
[Drawing 3] It is the block diagram showing the conventional example. 

[Drawing 4] It is the block diagram of the switch element combined with each liquid crystal cell (each 
pixel) and each liquid crystal cell of a liquid crystal display panel. 

[Drawing 5] It is the wave form chart of the electrical potential difference impressed to each part of 
drawing 4 . 

[Drawing 6] It is the property Fig. showing the relation between the individual electrode of a liquid 
crystal cell, and the applied voltage V impressed to common inter-electrode and the light transmittance 
T of a liquid crystal cell, and a continuous line Kb shows the case where a black common level electrical 
potential difference is adopted as a common level electrical potential difference Vc, and a dotted line Kw 
is the property Fig. showing the case where a white common level electrical potential difference is 
adopted as a common level electrical potential difference Vc. 
[Description of Notations] 

10 — Digital disposal circuit 12 — An alternating current drive circuit, 14 — Liquid crystal display panel, 
16. 18, 20 — A liquid crystal cell group, 24 — Each liquid crystal cell (each pixel) 26 — Switch element, 
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. 30 — An integrating circuit (an example of an .average picture level detection means), 32 — Distinction 
circuit 34 — A comparison level-setting circuit, 36 — Common level electrical-potential-difference 
change-over circuit, 38 — A black common level electrical-potential-difference generating circuit, 40 
White common level electrical-potential-difference generating circuit, APL — An average picture level, 
Kb — The characteristic ray at the time of black common level electrical-potential-difference adoption, 
Kw — The characteristic ray at the time of white common level electrical-potential-difference adoption, 
T — Light transmittance, Th, b, Tl, b — The peak price of the light transmittance T at the time of black 
common level electrical-potential-difference adoption, The minimum value, Th, w, Tl, w — The peak 
price of the light transmittance T at the time of white common level electrical-potential-difference 
adoption, the minimum value, V — Applied voltage (=|Vs-Vc|), Vc — Common level electrical potential 
difference [ VI / Vs — Picture signal electrical potential difference. / — The minimum applied voltage 
Vh — The highest applied voltage ] 



[Translation done.] 
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